ABSTRACT
INTRODUCTION
acroeconomic variables, such as GDP, the inflation rate, and the real exchange rate, exhibit extreme volatility in developing countries (Easterly, Islam and Stiglitz, 2000) . The excess volatility of these variables affects not only the volume and level of international trade, but also the level of private investment and the flow of the foreign direct investment. There are several studies that explore the relationship between exchange rate uncertainty that is associated with exchange rate volatility on private investment (Pradhan et al, 2004; Bhandari and Upadhyaya, 2008) . There is, however, a dearth of literature exploring the relationship between foreign direct investment and exchange rate uncertainty. In this paper, we extend the literature on the exchange rate uncertainty and investment relationship further by exploring the effect of exchange rate uncertainty on foreign direct investment (FDI) in several East Asian countries. We believe this investigation is appropriate and timely, given the large inflows of FDI in China in recent years and the fact that other East Asian countries, such as Indonesia, Malaysia, the Philippines, South Korea, and Thailand, have continued to attract considerable FDI inflows. Moreover, the exchange rates of these countries (except China) have experienced a great deal of variability -depreciating against the dollar in the nineties and appreciating against the dollar in recent years. We hope that our study using recent data from these East Asian countries will provide a better understanding of the exchange rate uncertainty and FDI relationship.
The organization of the paper is as follows. Section II reviews some of the literature related to the exchange rate uncertainty, investment and FDI relationship. Section III presents the theoretical background. Section IV discusses the methodology and data. In section V, we present the estimation and empirical results. Finally, section VI summarizes and concludes the paper.
II. BRIEF REVIEW OF LITERATURE
As indicated earlier, macroeconomic variables exhibit extreme volatility, particularly in developing countries. The excess volatility of these variables affects international trade as well as domestic investment and M FDI. Some recent studies attempt to identify the theoretical links and the channels through which uncertainty affects investment (Caballero, 1991; Abel and Eberly, 1994) . By and large, these studies are inconclusive. Under different assumptions, uncertainty tends to affect investment in different ways. In addition, the magnitude of the effect depends on a variety of other factors. Therefore, from a theoretical perspective, the precise relationship between uncertainty and investment remains uncertain.
There are several competing theories that attempt to explain the impact of uncertainty on private investment. One set of arguments (Hartman, 1972; Abel, 1983) suggests that higher price-uncertainty raises the expected profitability of capital, increases the desired capital stock and ultimately increases the level of investment. This argument is based on the assumption of risk neutral investors under which the relationship between the expected marginal revenue product of capital and uncertain variables such as prices and output demand shape the effect of uncertainty on investment (Serven, 2003) . Since most investment projects are irreversible in nature, Dixit and Pindyck (1994) argue that investment adjustment costs are asymmetric-they are larger for downward than for upward adjustment. Under such conditions, due to the risk of getting stuck with too much capital if events turn unfavorable, an investment decision is made only when the difference between the expected profitability and the cost of capital exceeds a certain threshold (Serven, 2003) . Bernanke (1983) , however, suggests that even if uncertainty may raise the profitability of all investment projects, it makes their relative ranking uncertain. Under such a situation, the investors try to avoid their irreversible investment mistakes in wrong projects which may depress aggregate investment. If it is assumed that investors are risk averse as opposed to risk neutral then the overall effect of uncertainty on investment may be negative (Zeira, 1990 ). Lee and Shin (2000) argue that investment uncertainty may raise the level of investment only when the output share of the variable input is larger.
In recent years, many researchers have examined the relationship between real exchange rate uncertainty and the level of aggregate investment in the economy. For example, Goldberg (1993) There are a few studies that explore the relationship between exchange rate uncertainty and FDI. For example Cushman, (1985 Cushman, ( , 1988 in his studies of exchange rate risk (due to exchange rate volatility) finds a negative relationship between FDI flows from the United States and exchange rate risk. Goldberg and Kolstad (1995) , however, argue that if both the real demand and exchange rate shocks are assumed, exchange rate volatility tends to increase the FDI share even with identical costs of production across countries. In their empirical work using quarterly U. S. bilateral FDI flows to four countries from 1978-1991, they show that exchange rate volatility and the share of FDI in total investment are positively related. This finding supports their theoretical prediction that investors are risk averse. They also find that a depreciation of the source country currency leads to a reduction in FDI outflows but this effect is not very large. Sung and Lapan (2000) use the irreversibility literature in an open economy by Dixit and Pindyck (1994) and Abel (1983) to explore the impact of exchange rate uncertainty on FDI of a risk neutral multinational firm (MNF) which may open a plant at home or abroad. They show that it can be profitable for the MNFs to open plants in two different countries with sufficient exchange rate volatility, essentially implying that FDI increases with exchange rate volatility. Roy and Viaene (1998) develop a model in which FDI is motivated by strategic considerations. Their model incorporates intermediate inputs that are produced abroad in an oligopolistic market. This allows FDI firms to bid up the price of inputs to non-foreign investing competitors which increases the opportunity cost of non-investment and leads to bunching of FDI. Under such circumstances, exchange rate variability has a positive effect on FDI.
III. THEORETICAL BACKGROUND
There are a number of factors that attract foreign direct investment (FDI) in a country. An important one among them is the market size of the host country. The market size hypothesis suggests that investment will go primarily to markets large enough to support the scale economies needed for production. This reasoning has been pervasive given that most investment has been market seeking, and it helps to explain why most FDI goes to developed countries rather than to emerging economies (Ajami and BarNiv, 1984) . However, evidence from studies comparing FDI flows to different emerging economies has been mixed. On the one hand, Root and Ahmed (1979) and Tuman and Emmert (1999) use gross domestic product as a proxy for market size and find it to be insignificant in explaining FDI in Latin American countries. On the other hand, Daniels and Quigley (1980) find that gross domestic product was not only significant but was the most important variable in explaining FDI inflows among Latin American countries.
The current account balance of the host country can be viewed an indicator of the strength of its currency. A deteriorating current account balance is likely to lead to a depreciation of the host country's currency. It is possible that potential multinational investors view current account deficits negatively because such deficits may lead to inflation and exchange rate variations. If this is the case, then an increase in the current account deficit may lead to a reduction in FDI inflows. In contrast, if multinational companies take advantage of the current account deficits of the host country by negotiating more favorable operative terms, then the current account deficits may increase FDI inflows.
Foreign investors may gain or lose from a depreciating exchange rate. For instance, a depreciating exchange rate may boost exports and provide gains from resource-seeking FDI. Foreign investors, however, may lose as well because they must incur costs to prevent transaction and translation losses when currencies depreciate. If they believe that depreciation will continue after they enter a country, they may conclude that the costs will be too high to justify their investments. In fact, Grosse and Trevino (1996) , Froot and Stein (1991), Klein and Rosengren (1994) , and Tuman and Emmert (1999) find mixed investor reactions to exchange rate depreciation. Leiderman and Thorne (1996) report that FDI into Mexico changed very little after the Mexican currency crisis and devaluation of 1994. Further, in spite of the high value of the U.S. dollar during much of the 1980s, the United States was a net recipient of FDI. Therefore, the impact of exchange rate depreciation on FDI inflows seems to be ambiguous. As discussed in the previous section, exchange rate risk that is created by exchange rate volatility also affects the flow of FDI; various studies have pointed to scenarios where the impact may be negative as well as positive.
The relationship between international trade and FDI is also not entirely clear. On the one hand, protectionist policies in the host country encourage FDI. Conversely, firms' ability to successfully export may justify their making more permanent investment in that country. Nevertheless, many countries have imposed import substitution policies to successfully attract FDI, a fact that helps to explain why most FDI historically has been market seeking rather than resource seeking. Under this scenario, one would expect a country's high import restrictions and low levels of trade to correlate with high FDI.
The case of East Asian countries, however, is different. These countries have historically been relatively open to trade and investment. Transnational corporations (TNCs) look for more trade and more open economies for resource-seeking operations, especially as they integrate their global production with vertical and horizontal valuechain linkages. For a country to be a part of this integration process, it must allow TNCs to easily import and export. This integration is particularly important when TNCs seek a base to serve regional markets (Chudnovsky, Lopez and Porta, 1995) . In order to capture this phenomenon, our model includes openness of the host country as a determinant of FDI inflows, and it is expected that this variable will be positively associated with FDI inflows.
IV. METHODOLOGY AND DATA
In order to analyze the impact of the different variables on FDI inflows discussed above, the following model is developed:
Where FDI it = foreign direct investment inflow in country i in time t CAB it = current account balance in country i in time t OPEN it = openness (sum of export and import divided by GDP) in country i in time t RER it = real exchange rate with U.S. dollar of country i in time t defined as the nominal exchange rate times the foreign price (U.S. CPI) divided by domestic price (domestic CPI) RERVOL it = real exchange rate uncertainty in country i in time t e = random error term.
As discussed above, the signs for b 1 and b 2 are expected to be positive while those for b 3 and b 4 are uncertain. The main focus of our study is the coefficient of RERVOL (b 5 ). A GARCH (1, 1) specification with an equation in which its own lag and foreign to domestic price ratios is estimated and the conditional variance derived from this estimation is used as a measure of real exchange rate uncertainty (RERVOL). If the coefficient of RERVOL is positive and statistically significant then we could argue that exchange rate uncertainty positively affects FDI inflows in the host country. If the coefficient is negative and statistically significant, FDI negatively affects FDI inflows. An insignificant coefficient would imply that there is no effect. 
V. ESTIMATION AND EMPIRICAL RESULTS
As indicated above, this study uses panel data that from China, Indonesia, Malaysia, the Philippines, South Korea and Thailand. Since the use of non-stationary data can produce erroneous results, it is important to test for the stationarity of the data series. To ensure the stationarity of the panel data, Levin, et al. (2002) , Breitung (2000) , and Im, et al. (2003) tests are carried out. The data are found to be stationary at the first difference level. The test results are reported in Table 1 .
After establishing the stationarity of the data series, a panel cointegration test (Pedroni 1999 (Pedroni , 2004 was conducted. The test results are reported in Table 2 . The test results suggest that the null hypothesis of no cointegration is rejected. Therefore, following Engle and Granger (1987) , an error correction model is developed as follows: (2) In Equation 2, EC is the error correction term and is the lag of the estimated error term of Equation 1. The coefficient of the error term is expected to be negative. Since we are using panel data, the model is estimated using a fixed-effects estimator. The estimated results are reported in Table 3 .
We estimate Equation 2 using two sets of panel data. First, we estimate the model using all the panel data which is reported in column 1. Since our sample includes four countries that belong to ASEAN, we also estimate the model using a panel data from these countries. The estimated results are reported in column 2. As seen in Table  3 , the overall estimation results are consistent with theoretical predictions. However, the coefficients of openness and the current account balance are not statistically significant. The coefficient of market size that is represented by real GDP is positive and statistically significant, as expected. Indeed, China and other East Asian countries included in the sample probably represent one of the largest markets for manufacturing goods that attract market seeking FDI. The coefficient of the real exchange carries a negative and significant sign in both of the estimation presumably due to translation and transaction costs which discourage FDI.
The main focus of our study is the exchange uncertainty that arises because of exchange rate volatility (RERVOL). The coefficient of RERVOL is positive at the 10 percent critical level in the full sample as well as in the ASEAN data. Given the historical depreciation of exchange rates of most East Asian countries (with the exception of China) it is possible that MNCs perceive volatility more towards the depreciation. As discussed above, under such circumstances, it can be profitable to move production to these countries.
VI. SUMMARY AND CONCLUSION
This paper uses panel data to examine the effect of exchange rate uncertainty on foreign direct investment in China, Indonesia, Malaysia, the Philippines, South Korea, and Thailand-countries that have continued to attract considerable FDI inflows, while also experiencing a great deal of volatility in exchange rates. After establishing the stationarity of the data series, a panel cointegration test is conducted, following which an error correction model is developed and estimated using two sets of panel data. The overall estimation results are consistent with theoretical predictions. We find that exchange rate volatility has a favorable effect on foreign direct investment in our sample countries. 
